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REMARKS 

Entry of the foregoing, reexamination and further and favorable reconsideration of 
the subject application in light of the following remarks pursuant to and consistent with 37 
C.F.R. § 1.112, are respectfully requested. 

By the foregoing amendment, claims 1-11 have been canceled without prejudice or 
disclaimer to the subject matter recited therein and new claims 16-30 have been added. 
New claims 16-26 correspond to originally filed claims 1-11. These newly presented 
claims are not intended to narrow the scope of the previous claims or any element recited 
therein. New claims 27-30 are directed to a process for preparing the glycoprotein as set 
forth in claim 1 and the inhibitor as set forth in claim 22. 1 Support for these newly 
prese nted claims can be f ou nd throu ghout the originall y filed a ppli cation, in cluding the 
claims. Hence, no new matter has been added. 

Turning now to the Official Action, the Examiner has required applicants to 
provide an English language translation of Japanese Application No. 2000-113913 for 
which the benefit of priority has been properly claimed. Accordingly, applicants have 
enclosed herewith the required English language translation. 

Applicants hereby affirm their election, with traverse, of claims 1-11 (Group I). 

According to M.P.E.P. § 803, a restriction requirement should not be made unless 
there is a serious burden on the Examiner. This is true even when other proper grounds 

1 New claims 27-30 should not be restricted from elected claims 1-11 (which now 
correspond to new claims 16-26) as such claims are properly linked as products and 
processes of preparing such products. 
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exist. Here, no serious burden exists because a search of the claims relating to methods of 
using the glycoprotein, claims 12-13 (Group II) and claims 14-15 (Group II) would 
necessarily include the glycoprotein of Group I. Further, claims 12-15 are properly linked 
as products and process of using such products. Therefore, applicants respectfully request 
that the Examiner withdraw the restriction requirement and examine claims 12-15 along 
with elected Group I. 

Alternatively, according to 1184 OG 86 and M.P.E.P. § 821.04, when elected 
product claims are allowed and non-elected process claims depend from the product claims 
or otherwise include all limitations of the product claims, the rejoinder of the process 
claims is in order. Therefore, if the restriction requirement is maintained, eventual 
rejoinder of the process c l aim s (claims 12-15) with the all owed p rodu ct cl aims sho uld 
occur. 

The Examiner has objected to claims 1-11 for use of the terms "glycoprotien" and 
"albumen." Use of the term "glycoprotien" in the originally filed claims was an 
inadvertent and obvious typographical. Thus appropriate correction has been made in 
connection with the newly presented claims. However, use of the term "albumen" is not 
in error as such term means the white of an egg. Applicants have enclosed herewith an 
excerpt from the American Heritage College Dictionary which defines the term "albumen" 
in this regard. The Examiner's attention is also directed to U.S. Patent No. 6,235,709 
which utilizes this term as well. In light of the above, the Examiner is respectfully 
requested to withdraw such objections to the claims. 
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The Examiner has further objected to use of the term "Helicobacter pylori" since it 
contains underlining. The newly presented claims make use of italics as opposed to 
underlining in connection with the term "Helicobacter pylori. " 

Claim 1 has been rejected under 35 U.S. C. § 101 because the claimed invention is 
allegedly directed to non-statutory subject matter. This rejection is respectfully traversed. 
Claim 1 has been canceled thereby rendering the rejection moot. To the extent that this 
rejection may still apply to any of the newly presented claims, applicants respectfully 
maintain its traversal. It is clear from the claim itself that such subject matter is not 
directed to a product of nature as claim 1 specifically recites that the glycoprotein "is 
obtained by isolation and purification from a glycoprotein-containing substance using a 

_method which utilizes sp ecific a dsorption to Helicoba cter pylori.' 9 Thus, insertion of the 

phrase "isolated or purified" 2 before the term glycoprotein within the claim would be 
redundant and unnecessary. Accordingly, withdrawal of this rejection is respectfully 
requested. 

Claims 1, 4-6, and apparently claims 8-9 and 11, have been rejected under 35 
U.S.C. § 112, second paragraph, as being indefinite for purportedly failing to particularly 
point out and distinctly claim the subject matter which applicants regard as the invention. 
This rejection is respectfully traversed. 



2 The Examiner is respectfully requested to clarify whether the entire phrase 
"isolated or purified" should be inserted or whether applicants could choose between the 
insertion of the term "isolated" or the term "purified." 
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As mentioned above, claims 1, 4-6, 8-9 and 11 have been canceled without 
prejudice or disclaimer to the subject matter recited therein. Thus, the rejection is 
rendered moot. To the extent that this rejection may apply to any of the newly presented 
claims, applicants provide the following remarks traversing such rejection. 

In particular, the Examiner has rejected claim 1 for recitation of the phrase "which 
specifically binds" because the definition of "specifically" is allegedly unclear as to the 
degree of affinity or binding. In the present specification, the term "specifically" is used 
in a way commonly used by those skilled in the art, namely it means that a substance 
exhibits a characteristic reactivity with a particular substance. Therefore, "specifically 
binds" means that the partner for binding is a particular one and does not mean the degree 
of affinity or binding. In the present case, the claimed glycoprotein reacts predominately 
with urease of Helicobacter pylori. The tests at pages 17 and 18 are not intended to define 
specific of non-specific. The results of inhibition test of urease adherence show that the 
claimed glycoprotein exhibits higher inhibitory activity than high molecular weight whey or 
albumen protein concentrate, indicating that the glycoprotein which specifically binds to 
urease of Helciobacter pylori can be selected by the isolation and purification using a 
method which utilizes specific adsorption to Helicobacter pylori. 

Claims 4-6 have also been rejected as the phrase "derived from" allegedly renders 
the claims indefinite. For example, originally filed claim 4 recited that the glycoprotein- 
containing substance is derived from whey of bovine milk. This means that whey of 
bovine milk is treated by means of known fractionation or concentration techniques to 
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obtain a fraction containing glycoprotein concentrated as compared to the original whey. 
To expedite prosecution in the subject application and not to acquiesce to the Examiner's 
rejection, newly presented claims 19-21, which correspond to the subject matter of 
canceled claims 4-6, recite that the glycoprotein-containing substance is " . . . obtained 
from. . . ." 

Claims 8-9 have been allegedly rendered indefinite for use of the term "and/or." 
To expedite prosecution in the subject application and not to acquiesce to the Examiner's 
rejection, newly presented claims 23-24, which correspond to the subject matter of 
canceled claims 8-9, recite "or." 

Claims 8-9 and 1 1 have also been allegedly rendered indefinite for recitation of the 
phrase "a disease." To expedite prosecution in the subject application and not to acquiesce 
to the Examiner's rejection, newly presented claims 23-24 and 26, which correspond to the 
subject matter of canceled claims 8-9 and 11, recite "a gastrointestinal disease." 

In view of the above, the Examiner is respectfully requested to withdraw the 
rejection under 35 U.S.C. § 112, second paragraph. 

Furthermore, claims 1-11 have been rejected under 35 U.S.C. § 102(e) as 
purportedly being anticipated by Kodama et al. (U.S. Patent No. 6,235,709, hereinafter 
"the '709 patent"). This rejection is respectfully traversed. 

As mentioned above, claims 1-11 have been canceled without prejudice or 
disclaimer to the subject matter recited therein. Thus, the rejection is rendered moot. To 
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the extent that this rejection may apply to any of the newly presented claims, applicants 

provide the following remarks traversing such rejection. 

The subject application was filed after November 29, 2000 and thus is subject to the 

current version of 35 U.S.C. § 102(e) as follows: 

(e) [A person shall be entitled to a patent unless] the invention was 
described in — 

(1) . . . ; or 

(2) a patent granted on an application for patent by another 
filed in the United States before the invention by the applicant for 
patent .... 

Emphasis added. 

As described in section 2136.04 of the M.P.E.P., the terminology "by another" 
means other than applicants. In other words, a different inventive entity. 

In-the present situationrthe subject application lists YbsHikatsu Kbdama and 

Nobutake Kimura as the inventors. The '709 patent also lists Yoshikatsu Kodama and 
Nobutake Kimura as the inventors. As all of the inventors are the same, the inventive 
entity is not different. Accordingly, the '709 patent is not a proper reference under 35 
U.S.C. § 102(e). 

Moreover, applicants submit that the '709 patent fails to disclose every element of 
the claimed invention in the form literally defined in the claims. See, e.g., Hybritech Inc. 
v. Monoclonal Antibodies, Inc., 231U.S.P.Q. 81, 90 (Fed. Cir. 1986) (indicating that for 
prior art to be anticipatory, every element of the claimed invention must be disclosed in a 
single item of prior art in the form literally defined in the claim). Regarding the instant 
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rejection, the '709 patent fails to disclose the glycoprotein obtained by the isolation and 
purification method which utilizes specific adsorption to Helicobacter pylori urease. 

In the Official Action the Examiner has stated that "the process steps are given no 
weight in claim 1 because the process steps do not materially change the glycoprotein and 
the patentability is based on the product per se." Applicants respectfully disagree because 
it is believed that the process steps do in fact change the composition of the claimed 
glycoprotein. The process steps in claim 16, which corresponds to canceled claim 1, 
expresses that the glycoprotein of the present invention is obtained from a glycoprotein- 
containing substance such as high molecular weight whey protein concentrate or high 
molecular weight albumen protein concentrate, which contains various types of 
glycoproteins having different configurations and properties, by the isolation and 
purification using a method which utilizes specific adsorption to Helciobacter pylori. The 
'709 patent does not disclose the glycoprotein (mucin) obtained by isolation and 
purification using a method which utilizes specific adsorption to Helicobacter pylori urease. 

In view of the above, the Examiner is respectfully requested to withdraw the 
rejection under 35 U.S.C. § 102(e). 

From the foregoing, further and favorable action in the form of a Notice of 
Allowance is respectfully requested and such action is earnestly solicited. 

In the event that there are any questions relating to this Amendment and Reply, or 
the application in general, it would be appreciated if the Examiner would telephone the 
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undersigned attorney concerning such questions so that prosecution of this application may 
be expedited. 

Respectfully submitted, 

Burns, Doane, Swecker & Mathis, L.L.P. 




Registration No. 40,373 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 

Date: January 22, 2001 
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tf.ba-ce-te (W^,^ al'vii-me*'t*). A city of SE Spain 

W$W of Valencia. Pop. 121,909. 
rf . te .core (al'b^kdr' -kor') ^ pL albacore or -cores. A 

large marine fish (Tbumtus alalunga) having edible flesh. 

(port. albacOT < At. al-bakrah-. al y the + 6wkrafr, young cam- 

fl.ba Lon-p (al'ba long'ga, leng'-). A city of ancient Urium 
in central Italy SE of Rome; founded before 1100 ax. and the 
legendary birthplace of Romulus and Remus. 

Al-ba;nl;a (al-ba'ne-a, -ban'ya, 61-). A country of SE Europe 
on the Adrianc Sea; became a republic in 1925. Cap. Tirane. 
pop. 2,841,300. 

fl-ba-m-an (al-ba'nfron, -ban'yan, d!-) adj. Of or relating to 
Albania or its people, language, or culture. 1. A native 
or an inhabitant of Albania. 2. The Indo-European language 
of the Albanians. ° °^ 

Al-ba^no (al-ba'nd). A lake of central Italy SE of Rome in an 
extinct volcanic crater. 

Al«ba*ny (dl'fco-ng). 1. Achy of SW GA SE of Columbus. Pop. 
78,122. 2. The cap. (since 1797) of NY, in the E part on the 
Hudson R.; founded in the early 17th cent, as Fort Orange 
and renamedAfeany in 1664. Pop. 101,082. 3. A dry of NW 
OR on the Willamette R. S of Salem. Pop, 29 462. 

Alt»ny River. A river rising in W Ontario, Canada, and flowing 
c 982 km (610 mi) to James Bay. 

al-ba-troM (al'ba-tros', -troy) pL albatross or -tress- es. 
1. Any of several large web-footed birds constituting the fam- 
ily Dtomedeidae, chiefly of the oceans of the Southern Hem- 
isphere. 2La. A constant, worrisome burden, b. An obstacle to 
snccess. [Prob. alteration (influenced by Lac albus t white) of 
alcatras, pelican < Pore or Sp. alcatraz < Ar. al^tattdr. aL the 

+ white-tailed sea eagle. Sense 2, after the albatross in 

The Rtm* of the Ancient Mariner by Samuel Taylor Coleridge, 
which the manner lolled and had to wear around his nedcal 
a penance.] 

al-be-do (al-b€'do) pL ^tos. The fraction of incident elec- 
tromagnetic radiation reflected by a surface. [LUr. alb*d6 % 
whiteness < Lac. albus y white. See aibho-* ] 

Al-bee (jU'bi, 61'-, 41'-), Edward PrankUn. b. 1928. Amer. 
playwright best known for Who's Afraid of Virginia Woolff 

U-be-ft (fil-be/ft, Sfr) conj Ejtn though; although; notwith- 
standing: a cUar albeit cold day. (ME al be it: a£even if; see 

..^ o«. subjunctive of bert, to be; see ss + it, it; see rr.l 

Al^jmarle So^ (af/b^mariM. A large bc^ofgSSly 
fresh water in NE NC separated from the Atlantic byTnar- 
row barrier island. 

Al-be-nll (^ba'nes' 2U-), Isaac 1860-1909. Spanish com- 
poser of piano works based on Spanish folk music. 

Al-bers flfi'bao. 51/-), Josef. 18*8-1976. German-born 
a9?6-s9) ta w Homa ^ tf to <** 

Albert I. 1875-1934. King of the Belgians (1909-34) who led 
wai -IT*" that recom I ue « d Belgium (1918)during World 

A »^: if^i^ M ° mbU9t o Lake (mo-bdo'to) or Albert 
5™*=L "Tan'-). A shallow lake of E-central Af- 

Al^ta«£?5 Rtfc Valley between Uganda and Zaire. 
ah&foLlS* 0 ' W * Pr ? vince of W between Brit- 

Sl?fe b ^ and ^J^' ioined the confederation in 
^P- Edmonton. Pop. 2^37,724. - Al-ber'tan o#. & 

3?-? S *™ ^ ^ " border S of Min- 



«?" 572 * of the Lombards 

Ai ( ^ ? "V 2, .^° !ed Germanic invasion of Italy. 

aU ° AaI - b0 I9 (61'borg'). A city of N Denmark NNE 
°{ Arhus; chartered 1342. Pop. 154,840. 1 ^ mnsmc fNINt 

( ^ ,brit ' Horac8 Mante «- 1890-1987. Amer. 

alSS^f/ 0 ^!^^? 0 ^ of National Park Service. 

al.bum (ii'bom) n 1. A book with blank pages for tfaeinse?- 
non and preservation of collections, as oAtamps. 2a Aset 
^£SS!Tft ntmd ' SWred "l**- * THe hSldeTforVuch 
o^uScSl^"? 0 "- 12 ." 10 ^ 10 ^^ records. 3. A 
.t^Jtr^"? J "Y 5 " 31 compositions, pictures, or liter- 
^J** XU3ns '*- l A ^ Panted book, oftJ having profuse 
5-Sf ra ?°?iL and ^»«timental texts. [Ul, blank 4le7< 
neut of o/fr«s, white. See albho-M 

^^^rr (aWT7 S, ,m3n) ^ 1- The white of an egg. Z. See 
altnimln. [Lat. ai/«2m«» < white. See albho-M 

oro'te^^^ of ^pl™r!so!uble 

proteins found in egg white, blood serum, milk, and other 

al-bu-inl-nold (il-byc^ma-noid') «. See selenoprotein, 
ol^fi^alotr^ ^posed 

al-bu.mJ.nu.rj.a (il-byoD WnoTSr'e^, -ny<$5r-) ru The 
f^V^otW 0 *• ^ -^-^ml.nu/rle 

31 ^r™ 3 * gl'bp-mos', -mdz') n. A class of substances de- 
rived from aibuimns and formed by the enzymatic breakdown 
of proteins during digestion. HFr. ; atbumme, albumin: see 
AiBUMW + *ow, -ose; see -ossi.1 -*««mw, see, 

^^I^^^ll A of NM on the 

Rio Grande SW of Santa Fe; founded 1706. Poo 384 736 
Al-bu-quer-que (al/ba.kur^e,TbVl^%7A^ 
m Mto™> the Great.* 1453-1515. Portuguese colonial a£ 
nunistrator considered the founder of the £ Portuguese em- 
pire. 

ale abbr. Alcohol; alcoholic 

^m^t^c^ - ^ PO« who repu, 

AI;caMc (al-kl/Ik) od?. Of or relating to a verse form consist- 
nw of strophes having four tetrametric lines. [LLat Atcatcus 
of Alcaeus < Glc A&riAos < Aft««w, Alcaeu^-^SfJlte 



S?S JJSS l2 a> * of *• °PPer Nile R. in NW Uganda. 
^&re&^^ ^«0. 
lSSlS t l/& b2l/ant) ^ B*"*^ white; whitish. [Lat. 

alS n^^^^'" ^ ^ 

^See ^T* <Ger- < A*moTaiino'< 

ins nonl,i ^ ^ -«os. 1. A person or an animal lack- 

^mul^£2TTJj° n » 50 ^ die skin and hair are ab- 
de ^*d dud? ^k"? a ,P^ « blue iris and a 

^whi£ < r ^ ^ chlorophyll. [Port. < 

••5taW?b t^i* ^eland°r Great Britain. 
*e co^on rock ^ &1<i T 1 ^ NaAlSi 3 0 8 , that is one of 
white; sec^bh2?"? rmin ?, pla8,0clase S" U P- ^ 
« (+U) + - nB 'J -al-bU'lc (-blt'Ik), aj.blt/i: 



al-cal-de t also al-cay-da (al-kl/d«) «. The commander or gov- 
ernor of a fortress in Spain or Portugal. [Sp. < Ar. al-qd'ia\ 

ctiST^ 1 ^ Ac + ^ « » 

A, I Ca //!l < f e A He * na "? 9 (al,k ^ m ' ^ he-nar'as, il'ka-la' 
e-na/res). A town of central Spain ENE of Madrid; birthplace 
of Cervantes. Pop. 146^94. p 
al-cal-de (il-kal^ «. The mayor or chief judicial official 

^^SrtiEcsLf*- < ^ W: * * e + ^ ^ 

^l^J&dff ^ /kln/ )-.Sce Alaska Highway, 
-it??- -the.Rodc- A rocky island of W CA 

m San Francisco Bay; a military prison from 1859 to 1933 
and a federal prison until 1963. 
al-caz*ar (il-klz^ -ka/zar, al'ka-zar') n. A Spanish paUce 
• or fortress, originally one built by the Moors. [Sp. alcazar < 

* *■ t (< Ut ^ foTpLof 

castrum, camp; see Ices-*) ] r 

<^'*> ^ My**. He wife of Admetus, who 
agreed^dte in his place and was later rescued from Hades 

^*? e * l 2^ ( *' k>mte) A Practitioner of alchemy, -al'- 

che*mls/tlc al'che«mls/tl*cal adj 
al-che-my (al/ka-mg) «. 1. A medieval chemical philosophy 
having as its asserted aims the transmutation of base meraJs 
S? ^ES* ^yery, 0 ^ panacea, and the preparation of 
me eUnr of longevity. 2. A seemingly magical power or proo 

^t. a^xa < Ar at-kimryd-: at, the + Awnr^-, chemistry 
{< LGk. kbenuia, khumeia, perh. < Gk. Khimia^ Eavot) 1 

mixe' (al'ka-nuz') k 
Al-cl;bl-a.dea (al's^I/a-dez'). 450? -404 b^. Athenian 

KSn^J 8CnenU - changed allegiance three times 

during the Peloponnesian War (431-404). 
AJ'dn-dor (iUm'dar), Lew, See Kareem AbduWabbar. 

al-aj-hol (^'laKhdl' -hfll') * 1. A colorless, volatile, flam- 
mable liouid, CjHjOH, synthesized or obtained byfcrmen- 
tttion of sugars and starches and used as a solvent and in 
drugs and intoxicating beverages. 2. Intoxicating liquor con- 
tuning akohoL 3. Any of a series of hydroxyP compounds 
%T£j? g ?°rS l J b f nnuI i CoHin^OH induding Sanol 
and methanoL [^Lat. Hne metallic powder, esp. of and- 

^l^h^k* ?*• + of ^timonv.] 

WOra History: The al- in alcohol may alert some readers 
to Ae tact that this is a word of Arabic descent, as is the case 
with algebra and alkalu Al is the Arabic definite article cor- 
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[Document Name] SPECIFICATION 

[Title of the Invention] GLYCOPROTEIN HAVING INHIBITORY ACTIVITY AGAINST 
HELICOBACTER PYLORI COLONIZATION 
[Claims] 

[Claim 1] A glycoprotein which specifically binds to urease of Helicobacter pylori , 
which glycoprotein is obtained by isolation and purification from a glycoprotein-containing 
substance using a method which utilizes specific adsorption to Helicobacter pylori urease. 

[Claim 2] The glycoprotein according to Claim 1, wherein the method which utilizes 
specific adsorption to Helicobacter pylori urease is affinity chromatography using a column on 
which the urease is immobilized. 

[Claim 3] The glycoprotein according to Claim 2, wherein the urease of 
Helicobacter pylori which is immobilized on the column is recombinant urease. 

[Claim 4] The glycoprotein according to any one of Claims 1 - 3, wherein the 
glycoprotein-containing substance is a substance derived from whey of bovine, milk. 

[Claim 5] The glycoprotein according to Claim 4, wherein the 
glycoprotein-containing substance is high-molecular- weight whey protein concentrate derived 
from whey of bovine milk. 

[Claim 6] The glycoprotein according to any one of Claims 1 - 3, wherein the 
glycoprotein-containing substance is high-molecular-weight albumen protein concentrate 
derived from the albumen of chicken eggs. 

[Claim 7] An inhibitor of Helicobacter pylori colonization, comprising as an active 
ingredient the glycoprotein according to any one of Claims 1 - 6. 

[Claim 8] A pharmaceutical composition for preventing and/or treating peptic 
ulcers, comprising as an active ingredient the glycoprotein according to any one of Claims 1-6. 

[Claim 9] A food which prevents and/or treats peptic ulcers, comprising the 
glycoprotein according to any one of Claims 1-6. 

[Claim 10] An inhibitor of Helicobacter pylori colonization, comprising as an active 
ingredient the glycoprotein according to any one of Claims 1 - 6 and an inhibitor of gastric acid 
secretion- . 



[Claim 11] A pharmaceutical composition for preventing and/or treating peptic 
ulcers, comprising as an active ingredient the glycoprotein according to any one of Claims 1 - 6 
and an inhibitor of gastric acid secretion. 
[Detailed Description of the Invention] 

[0001] 

The present invention relates to a glycoprotein which is capable of eradicating from the 
stomach Helicobacter pylori, which is associated with the occurrence of peptic ulcers. It also 
relates to an inhibitor of the colonization of Helicobacter pylori comprising the glycoprotein, 
and a medicament and food comprising the inhibitor. 
[Technical Field of the Invention] 

[0002] 

[Prior Art] 

At present it is believed that eradication of H. pylori from the stomach is essential for 
fully treating peptic ulcers. The combination of an antibiotic and an inhibitor of gastric acid 
secretion has been generally proposed as a therapy for eradication of H. pylori as described 
below. - - 

[0003] 

H. pylori is a gram-negative spiral rod-shaped bacterium having flagella at one end and 
colonizing the human gastric mucosa. B J. Marshall and J.R. Warren in Australia reported in 
1983 that this bacterium was frequently detected in stomach biopsy specimens from patients 
with gastritis or gastric ulcers. At that time, this bacterium was named Campylobacter pylori 
since it resembles Campylobacter in morphology and growth characteristics. Later, it was found 
that the bacterium is different from Campylobacter in the fatty acid composition of its outer 
membrane and sequence of ribosome 16S-RNA. Therefore, the bacterium is now referred to as 
Helicobacter pylori and belongs to the newly established genus of Helicobacter. 

[0004] 

Since then, many reports have been published based on epidemiological studies, 
indicating that this bacterium causes gastritis, gastric ulcers, and duodenal ulcers and is 
associated with diseases such as gastric cancer. Once H. pylori colonizes gastric mucosa, it 
survives and persists in the stomach and cannot be eradicated, although the immune response to 
infection thereof is strong, i.e., the antibody titer is high. Therefore, unless H. pylori is 



completely eliminated from the stomach by antibiotic therapy, the infection will return to the 
same level as before treatment within about a month after the administration of antibiotics is 
stopped. Additionally, the pH of the stomach is maintained very low by HC1, which is a strong 
acid, and therefore most antibiotics tend to be inactivated. For this reason, the combination of an 
antibiotic and a proton pump inhibitor which strongly suppresses the secretion of gastric acid is 
utilized for eradication of H. pylori . However, the administration of antibiotics for a long time 
has the serious problems of increasing antibiotic-resistant strains as well as causing side effects. 
[0005] 

Japanese Patent Application Kokai No. 1 1-26273 1 discloses that milk fat globule 
membrane fraction is effective for prevention of H. pylori infection. However, that publication 
merely teaches the ability to inhibit haemagglutination of H. pylori as evidence of prevention of 
H. pylori infection. Additionally, that publication states that milk fat globule membrane contains 
various components and does not state that which component is effective. Also, Siiri Hirmo et 
al. states that gastric mucin and milk glycoprotein, specifically fat globule membranes prepared 
from bovine buttermilk inhibit sialic acid-specific haemagglutination of H. pylori (FEMS 
Immunol. Medical Microbiology 20 (1998), pp. 275-281). However, it has been reported that 
there was no correlation between expression of haemagglutininins by H. pylori bacteria and the 
ability to bind gastric mucosa cells (M. Clyne & B. Drumm, Infection and Immunity , Oct. 1993, 
pp.405 1-4057). Accordingly, the above-mentioned patent publication and article do not teach or 
suggest a substance which is capable of inhibiting the adherence of H. pylori to gastric mucosa. 

[0006] 

Furthermore, the above patent publication and article have not elucidated an adhesin for 
adherence of H. pylori to gastric mucosa and a receptor therefor on gastric mucosa, which are 
important targets for inhibition of H. pylori infection. 

[0007] 

As described above, there have been many problems such that administration of 
antibiotics for a long time causes increasing antibiotic-resistant strains as well as side effects. 
[Subject to be Solved by the Invention] 
[0008] 

It is an object of the present invention to provide an effective and safe inhibitor of iL 
pylori colonization which is associated with the occurrence of peptic ulcers, which inhibitor is 



capable of inhibiting the colonization of H. pylori effectively without the disadvantages of side 
effects and increase of drug-resistant strains which are associated with the use of antibiotics, and 
to provide a medicament and food useful for treating or preventing peptic ulcers. 
[0009] 

[Means for Solving the Subject] 

Generally, the first step for establishment of an infection by a bacterium is adherence of 
the bacterium to a host cell and colonization of the bacterium by growing there. For the 
bacterium to adhere to the host cell, an adhesin has to bind to a receptor on the surface of the 
host cell. The specificity of the infective site of the bacterium is determined by this adhesin and 
the receptor. If the receptor molecule exists when the bacterium adheres to the host cell, 
competitive inhibition occurs and an infection is not established. 

[0010] 

An adhesin of H. pylori and a receptor on human gastric mucosa are thought to be target 
molecules for inhibition of H. pylori infection. The present inventors clarified by studies on the 
mechanism of adherence of H. pylori that the adhesin of H. pylori , which had not been 
elucidated, is urease produced by H. pylori (Japanese Patent Application Kokai No. 10-287585). 

[0011] 

The present inventors have studied substances capable of inhibiting the adherence of 
urease to gastric mucosa and have found that glycoproteins such as glycoprotein derived from 
the milk of a cow or glycoprotein derived from the albumen of a chicken egg are able to 
eliminate colonized H. pylori in the stomach by specifically binding to urease which is an 
adhesin localized on the surface layer of an H. pylori cell, and furthermore have found that the 
use of glycoprotein capable of specifically binding to urease even in a small amount, which 
glycoprotein is isolated and purified from these glycoprotein-containing substances by utilization 
of specific binding to urease, enables remarkably effective elimination of H. pylori . 

According to the present invention, glycoprotein which is capable of specifically binding 
to urease is isolated and purified from a glycoprotein-containing substance by the affinity 
column technique which utilizes the specific binding to H. pylori urease, and the isolated and 
purified glycoprotein is used as an inhibitor of H. pylori colonization. 

[0012] 

In one aspect, the present invention provides a glycoprotein which specifically binds to 



urease of Helicobacter pylori, the glycoprotein being obtained by isolation and purification using 
a method utilizing specific adsorption to Helicobacter pylori urease. 

In another aspect, the present invention provides an inhibitor of Helicobacter pylori 
colonization, comprising the above-mentioned glycoprotein as an active ingredient. The present 
invention also provides a pharmaceutical composition suitable for preventing or treating peptic 
ulcers, comprising the above-mentioned glycoprotein as an active ingredient. Furthermore, the 
present invention provides a food which prevents or treats peptic ulcers, comprising the above- 
mentioned glycoprotein. 

[0013] 

The method utilizing specific adsorption to Helicobacter pylori urease used in the present 
invention is preferably affinity chromatography using a column on which Helicobacter pylori 
urease is immobilized. The urease which is immobilized on the column may be recombinant 
urease. 

[0014] 

[Form for Carrying out the Invention] 

Details of the present invention will be described below. . . ._ - 
According to the present invention, a glycoprotein which specifically binds to urease is 

isolated and purified from a glycoprotein-containing substance by a method utilizing specific 

adsorption to H. pylori urease. 
[0015] 

Glycoprotein-containing substances used in the present invention may be any 
glycoprotein-containing substance such as the milk of a mammal or the albumen, chalaza, 
vitelline membrane or yolk of eggs of a fowl. Preferably, the whey of bovine milk and the 
albumen of chicken eggs, particularly high-molecular-weight whey protein concentrate and high- 
molecular-weight albumen protein concentrate are used. 

[0016] 

Glycoprotein is a conjugated protein in which sugar chains consisting of about 2-6 types 
of monosaccharides are bound covalently to proteins. It is distributed widely in organisms. The 
monosaccharides contained in glycoprotein are N-acetyl-D-glucosamine, N -acetyl- 
galactosamine, D-mannose 5 D-galactose, L-fucose, sialic acid, etc. There are various types of 
glycoproteins having different molecular weights and configurations. From the standpoint of 



forms of linkage between sugar chains and proteins, there are generally two types of 
glycoproteins, i.e., N-linked glycoproteins and O-linked glycoproteins (mucin type). Types of 
sugar chains, molecular weights and configurations of glycoproteins as well as functions or 
physiological activities vary depending on the location of glycoproteins existed. 
[0017] 

Glycoproteins contained in bovine milk include lactoferin, secretory IgA, IgG, IgM, free 
secretory component (FSC), milk mucin and the like. Glycoproteins contained in the albumen of 
a chicken egg include ovomucoid, ovalbumin, ovotransferrin, phosvitin, ovomucin and the like. 

[0018] 

In preparing a glycoprotein-containing substance, any known method can be used. A 
glycoprotein-containing substance may be prepared from bovine milk, for example, by removing 
milk fat and casein from milk in a conventional manner to obtain whey followed by 
fractionational concentration of the whey by appropriate means such as ultrafiltration membrane 
treatment to obtain high-molecular-weight whey protein concentrate (glycoprotein-containing 
substance). A glycoprotein-containing substance may be also prepared by removing lipoprotein 
from the whey, optionally followed by concentration and dialysis, and subsequently purifying the 
resulting material by suitable means such as gel filtration using a Sepharose column, etc., and 
treatment with a membrane. Optionally, further treatment such as protease treatment, alkali 
hydrolysis, etc. may be performed in order to obtain low-molecular-weight glycoprotein. Bovine 
milk used in the present invention may be either colostrum or milk produced following 
colostrum. 

[0019] 

A glycoprotein-containing substance may be prepared from the albumen of chicken eggs 
by the following procedures, for example. Thick albumen is separated from collected albumen. 
A gelatinous portion is recovered by ultracentrifugation and is solubilized by techniques such as 
ultrasonic wave treatment or homogenization. The resulting solubilized substance is treated by 
gel filtration, membrane treatment or any other techniques to obtain a glycoprotein-containing 
substance . The thus obtained glycoprotein-containing substance may be further purified, if 
necessary, by a procedure such as gel filtration. 

[0020] 

A glycoprotein-containing substance from the mucous membrane or gel layer thereof in 



the alimentary canal may be usually recovered by solubilizing glycoprotein by homogenization 
or ultrasonic wave treatment and then isolating the high molecular weight fraction by gel 
filtration or ethanol precipitation. Solubilization of a glycoprotein-containing substance may be 
performed by extraction with guanidine hydrochloride, urea, a salt solution, or a surfactant or 
treatment with a reducing reagent or protease. Some kinds of glycoprotein-containing 
substances may be recovered by forming an insoluble complex with a quaternary ammonium salt 
or by precipitation under acidic conditions. 
[0021] 

Advantageously, bovine milk or the albumen of chicken eggs is used as a starting 
material of a glycoprotein-containing substance,since these materials can be obtained 
inexpensively and in large quantities, and the preparation of a glycoprotein-containing substance 
therefrom can be carried out easily and by a simple procedure. Also, in preparing a 
glycoprotein-containing substance from milk, milk whey can be used. In the past, milk whey has 
been discarded since there was no effective way of using it, although it is produced in large 
amounts as by-product during a process for preparing cheese and the like. Therefore, a 
glycoprotein-containing substance from whey can be prepared in large amounts industrially, and 
the use of a glycoprotein-containing substance from milk is very advantageous with respect to 
cost and practicality. 

[0022] 

Additionally, glycoprotein in bovine milk or the albumen of chicken eggs is of high 
stability and does not lose its physiological activity due to heat or at a low pH, and therefore it 
can be readily recovered and purified from a starting material, and it is advantageous with 
respect to formulation into a food or medicament, processing, and storing. 

[0023] 

Any method which utilizes specific adsorption to urease can be used for isolation and 
purification of glycoprotein which specifically binds to H. pylori urease from a glycoprotein- 
containing substance. Preferably, affinity chromatography using a column on which H. pylori 
urease is immobilized is used. As urease which is immobilized on a column, recombinant 
urease may be preferably used because of the availability of homogeneous urease in large 
amounts. 

[0024] 



Recombinant urease may be prepared in a conventional way. For example, genomic 
DNA of H. pylori can be extracted, and a gene coding urease molecule can be amplified by PCR 
method to obtain amplified DNA, which can be subsequently integrated into expression vector 
for E. coli (e.g. pKK233-2) by a known method. The obtained vector can be incorporated into a 
suitable host, E.coli (e.g. E.coli XL 1 -Blue) to produce recombinants. The recombinants can be 
cultured in a suitable culture medium, thereby expressing urease. Recombinant urease can be 
obtained by recovering the expressed urease. In preparing recombinant urease, expression 
systems using yeasts, mammal cells and insect cells may be used. Procedures for preparing 
recombinant urease are described, for example, in Molecular Cloning, Laboratory Annual (2nd 
ed.) (Cold Spring Harbor Press), and in DNA Cloning 2 (2nd ed.) (IRL Press). 

[0025] 

Immobilization of urease on a column may be performed using a ligand-immobilizing 
carrier which is capable of binding an amino group (-NH 3 ), carboxyl group (-COOH), thiol 
group (-SH), or hydroxyl group (-OH) contained in urease (e.g. NHS-activated Sepharose 4 Fast 
Flow). Isolation and purification of glycoproteins by a urease-immobilized column may be 
carried out by passing a sample containing a glycoprotein-containing substance through this 
column, followed by washing away non-specifically adsorbed proteins, and then eluting 
glycoproteins, which have specifically adsorbed to urease, from the column with an appropriate 
eluting solution. 

[0026] 

According to the above-mentioned method, only glycoprotein which specifically binds to 
urease can be isolated and purified efficiently from various types of glycoprotein-containing 
substances. The thus obtained glycoprotein can inhibit the adherence of urease produced by R 
pylori to mucin of gastric mucosa as demonstrated in the following examples. Since urease is 
localized on the surface of H. pylori cells, the glycoprotein produced by the above-mentioned 
method which specifically binds to urease (hereinafter referred to as the glycoprotein of the 
present invention) masks the adhesin i.e., urease, by predominantly binding to urease in the 
stomach and thereby inhibits the adherence of H. pylori to the receptor on gastric mucosa. This 
was confirmed in animal experiments, and the effect of the glycoprotein of the present invention 
on elimination of H. pylori from the stomach was observed. Also, the glycoprotein of the 
present invention is naturally-occurring and is very safe. Therefore, the glycoprotein of the 



present invention can be used as an inhibitor of H. pylori colonization in the stomach and is 
useful for preventing or treating diseases caused by or associated with H. pylori such as peptic 
ulcers. 

[0027] 

Accordingly, the glycoprotein of the present invention can be used as an inhibitor of PL 
pylori colonization to be formulated into a medicament or food. Especially, the glycoprotein 
from milk or albumen of chicken eggs has been eaten in the past, so it can be formulated into 
foods such as foods for specified health use having anti H. pylori activity, foods for special 
dietary uses including foods for the aged or foods for the ill, or dietary supplement foods or 
health foods having anti H. pylori activity. 

[0028] 

When the glycoprotein of the present invention is added to foods to be used as foods for 
specified health use or as foods for special dietary uses, the glycoprotein may be added to foods, 
usually in an amount of about 0.005-0.5 % by weight, and preferably 0.01-0.1 % by weight of 
the food. Foods for specified health uses to which the glycoprotein of the present invention is 
added include milk, dairy products, meat products, mayonnaise, dressings, beverages* ice cream, 
tofu (soybean curd), daily dishes, tsukudani (preserved foods boiled down in soy sauce), bean 
jams, flour paste, instant noodles, powdered food to be sprinkled over rice, pickled vegetables, 
powdered soups, dehydrated soups, confections, canned foods, retort pouched foods, frozen 
foods, and the like. Among these, foods which can be consumed continuously are preferred, but 
not required. When added to foods for the ill such as low sodium food, low energy food, or low 
protein food, the glycoprotein of the present invention may be added to soups, beverages, liquid 
diets, etc. to prepare foods in various forms. 

[0029] 

Dietary supplement foods may be prepared, for example by adding to the glycoprotein of 
the present invention excipients such as dextrin, adhesives such as sodium caseinate, and, if 
necessary, nutrients (e.g. vitamins, minerals), emulsifiers, stabilizers, flavors, and the like to 
prepare a liquid diet. 

[0030] 

When the glycoprotein of the present invention is utilized as a heath food, the 
glycoprotein may be contained as an active ingredient in an amount of about 0. 1-3 % by weight 
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of the food. The glycoprotein may be formulated together with excipients such as lactose, corn 
starch, crystalline cellulose, or PVP, or with binders, and optionally with nutrients such as 
vitamins and minerals to form various forms of foods such as fine particles, tablets, and 
granules. 

[0031] 

The glycoprotein of the present invention can be used alone or along with conventional 
additives as a pharmaceutical composition for prevention or treatment of peptic ulcers, etc. The 
glycoprotein alone or along with additives may be formed by a conventional method into a 
preparation for oral administration such as tablets, granules, powders, capsules or liquid 
preparations. The additives which may be used include excipients, binder, disintegrators, 
lubricants, antioxidants, coloring materials, corrigents, and the like. 

[0032] 

Excipients which can be used in a pharmaceutical composition include sodium 
carboxymethylcellulose, agar, light anhydrous silicic acid, gelatin, crystalline cellulose, sorbitol, 
talc, dextrin, starch, lactose, sucrose, glucose, mannitol, magnesium metasilicate aluminate, 
calcium hydrogenphosphate, and the like. 

[0033] 

Binders which can be used include gum arabic, sodium alginate, ethanol, ethyl cellulose, 
sodium caseinate, sodium carboxymethylcellulose, agar, purified water, gelatin, starch, 
tragacanth, lactose, hydroxycellulose, hydroxymethycellulose, hydroxypropylcellulose, 
polyvinylpyrrolidon, and the like. 

[0034] 

Disintegrators which can be used include carboxymethylcellulose, sodium 
carboxymethylcellulose, calcium carboxymethylcellulose, crystalline cellulose, starch, 
hydroxypropylstarch, and the like. 

[0035] 

Lubricants which can be used include stearic acid, calcium stearate, magnesium stearate, 
talc, hydrogenated oil, sucrose fatty acid ester, wax, and the like. 
[0036] 

Antioxidants which can be used include tocopherol, gallic acid ester, dibutyl hydroxy 
toluene (BHT), butyl hydroxy anisol (BHA), ascorbic acid, and the like. 



[0037] 

Other additional additives or agents may be added if desired,such as antacids (e.g., 
sodium hydrogencarbonate, magnesium carbonate, precipitated calcium carbonate, synthetic 
hydrotalsite), agents for protection of gastric mucosa (e.g., synthetic aluminum silicate, 
sucralfate, and sodium copper chlorophyllin) and digestive enzymes (e.g., biodiastase or lipase). 

[0038] 

The administration of a pharmaceutical composition for prevention or treatment of peptic 
ulcers, etc. may be by an oral route. The dosage of the glycoprotein of the present invention will 
be usually 2-30 mg and preferably 5-20mg (as a dry weight) per day for an adult. 

[0039] 

Additionally, the above-mentioned pharmaceutical composition for prevention or 
treatment of peptic ulcers, etc. may further comprise an inhibitor of gastric acid secretion. The 
combination of the glycoprotein and the inhibitor of gastric acid secretion is more effective in 
eliminating H. pylori from the stomach. Examples of an inhibitor of gastric acid secretion which 
can be used include H 2 blockers such as famotidine, nizatidine, roxatidine, ranitidine or 
cimetidine and proton pump inhibitors such as_omeprazol, lansoprazol or sodiumrabeprazole.- 
The dosage of the inhibitor of gastric acid secretion is preferably 20-30 mg per day for an adult. 

[0040] 

The following examples are given to further illustrate the present invention. It should be 
understood that the present invention is not limited to the specific details set forth in the 
examples. 

[0041] 

[Example] 
Example 1 

(1) Preparation of Recombinant Urease of H. pylori 

Genomic DNA of H. pylori strainTU130 was extracted, and the DNA coding urease 
molecule was amplified by the PCR method. The amplified DNA was integrated into expression 
vector pKK233-2 (Amersham Pharmacia Biotec ) to obtain vectors to be used for expressing 
urease. The vector was incorporated into E. coli XL 1 -Blue to obtain E. coli capable of 
expressing urease. The recombinant bacteria were cultured with shaking at 100 rpm at 37 °C in 
1.0 liter of LB medium containing 100 n g/ml of ampicillin. When the bacterial cells reached a 
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logarithmic growth phase, isopropyl- j3 -D-thiogalactopyranoside (IPTG) was added at a 
concentration of 0.5 mM in order to induce expression, and the cells were further cultured with 
shaking overnight under the same conditions as above. The E. coli cells were harvested by 
centrifugation at 4,000 x g for 20 minutes (+4°C). 
[0042] 

The obtained cells were suspended in tris buffer for lysis (50 mM Tri-HCl (pH 8.0), 100 
mM NaCl, 1 mM EDTA). After addition of lysozyme at a concentration of 0. 1 mg/ml, the 
suspension was allowed to stand in ice for 30 minutes. Then, the suspension was frozen at -80°C 
for more than 1 hour, and was thawed at room temperature. The suspension was treated by 
ultrasonic wave, and Triton X-100 was added at a concentration of 1 %. Inclusion bodies of 
recombinant urease were collected by centrifugation at 30,000 x g for 30 minutes (+4°C), . 

[0043] 

These inclusion bodies were suspended in a buffer for washing inclusion bodies (50 mM 
Tris-HCl (pH 8.0), 150 mM NaCl, 1 mM EDTA containing 0.1 % SDS, 1.0 % Triton X-100, 0.1 
% sodium deoxycholate) and centrifuged at 30,000 x g for 10 minutes (+4°C). The precipitated 
inclusion bodies were further washed twice in the_same manner. These inclusion bodies were 
solubilized by suspending them in 8 M urea solution (8 M urea, 50 mM Tri-HCl (pH 8.0), 1 mM 
EDTA, 1 mM DTT) and then allowing the suspension to stand at room temperature for 1 hour. 
After the resulting suspension was centrifuged at 30,000 x g for 30 minutes (+4°C), the 
supernatant was dialyzed against 100-fold volume of 20 mM phosphate buffer supplemented 
with 1 mM EDTA (pH 6.5), thereby renaturating the configuration of urease to obtain 
recombinant urease-containing substance to be purified. 

[0044] 

For purification of the above recombinant urease-containing substance, Cellulofme 
sulfate-m (Chisso Inc.) was equilibrated with 10 gel bed volumes of 20 mM phosphate buffer 
supplemented with 1 mM EDTA (pH 6.5). 50 ml of this substance readjusted to pH 6.5 was 
applied to the above Cellulofme sulfate-m equilibrated with 20 mM phosphate buffer 
supplemented with 1 mM EDTA (pH 6.5), and then 20 mM phosphate buffer (pH 6.5) 
supplemented with 1 mM EDTA was passed through the gel. Combined fractions having a peak 
containing urease were adjusted to pH 5.5 and were applied to Cellulofme sulfate-m 
preequilibrated with 10 gel bed volumes of 20 mM phosphate buffer supplemented with 1 mM 



EDTA (pH 5.5). After that, the gel was washed with 20 mM phosphate buffer (pH 5.5). Then, 
urease was extracted by passing 20 mM phosphate buffer, pH 7.4 containing 0.15 M NaCl 
through the gel. Combined fractions containing urease were dialyzed against a 100-fold volume 
of distilled water and were lyophilized to form powdered recombinant urease. The obtained 
recombinant urease were confirmed to be the same as natural urease of H. pylori by SDS-PAGE 
and western blotting. 
[0045] 

(2) Preparation of Column Containing Immobilized Recombinant Urease of H. pylori 

2 g of NHS-activated Sepharose 4 Fast Flow (Amersham Pharmacia Biotec Inc.) were 
suspended in about 50 ml of 1 mM HC1 and were swelled at room temperature for 1 5 minutes. 
The swelled gel was subjectd to filtration with suction on a glass filter and washed twice with a 
10-fold volume of 1 mM HCL Then, the gel was suspended in 50 ml of coupling buffer (0.1 M 
NaHC0 3 , 0.5 M NaCl, pH 8.8) and filtered with suction on a glass filter. 10 mg of powdered 
purified recombinant urease as prepared in above (1) were dissolved in 10 ml of coupling buffer. 
The resulting solution was immediately mixed with the gel, and was allowed to react overnight 
at 4°C with gentle shaking by a shaker. 
[0046] 

After the reaction mixture was removed by suction filtration, the resulting gel was 
suspended in blocking buffer (0.2 M glycine, pH 8.3) and was left overnight at 4°C with gentle 
shaking to block the residual reactive groups. After the gel was filtered with suction on a glass 
filter, it was washed successively with 50 ml of coupling buffer, 50 ml of washing buffer (0.1 M 
acetic acid, 0.5 M NaCl, pH 4.0), and 100 ml of 20 mM phosphate buffer supplemented with 0.5 
M NaCl (pH 7.0). The resulting gel was suspended in an approximately 5-fold volume of 20 
mM phosphate buffer, pH 5.5 containing 0.5 M NaCl, which was directly poured into a column 
to fill it. The column was transferred to a low temperature room and was equilibrated with 3 bed 
volumes of 20 mM phosphate buffer, pH 5.5 containing 0.1 M NaCl, which is used as a column 
containing immobilized recombinant urease of H. pylori for isolating the glycoprotein of the 
present invention. 

[0047] 

(^ Preparation of High-Molecular- Weight Whev Protein Concentra te from Bovine Milk Whev 
20 liter of bovine milk was centrifuged at 2,000 x g at 4°C for 15 minutes so as to 
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remove milk fat, and the supernatant was recovered. Then, to the supernatant, 1M acetic acid 
was added dropwise until the pH was 4.6 so as to remove casein. After the supernatant was 
allowed to stand for 1 hour at room temperature, casein was removed by centrifugation to obtain 
bovine whey. Then, the whey, which was adjusted to a pH of 6, was fractionated by 
ultrafiltration for 1000,000 Da to be concentrated to one-twentieth volume, and high-molecular- 
weight whey protein concentrate was obtained. 
[0048] 

(4) Preparation of Hi gh-Molecular- Weight Albumen Protein Concentrate from Albumen of 
Chicken Eggs 

From 50 unfertilized eggs of White Leghorn hens within a week after being laid, only 
albumen was collected and was sieved to separate thick albumen, which was suspended in 
Mensel buffer (pH 9.5, ionic strength=0.01) and was solubilized by ultrasonic wave treatment at 
10 W and 9 kHz(+2°C) for 10 minutes. This solubilized product was fractionated by an 
ultrafiltration membrane for 300,000 Da of fractionational molecular weight to be concentrated 
to one-twentieth volume, and high-molecular-weight albumen protein concentrate was obtained. 

[0049] 

^ Isolation of Urease Specifically-Binding Glycoprotein Using Urease-Immobilized Column 

One liter of each of the high-molecular- weight protein concentrates prepared in the above 
procedures (3) and (4) was adjusted to pH 5.5. The following procedures were conducted in a 
low temperature room. The urease-immobilized column prepared in the above procedure (2) 
was preequilibrated with 10 bed volumes of 20 mM phosphate buffer containing NaCl (pH 5.5). 
Each sample mentioned above was passed through this column. Then, the column was swept 
with 10 bed volume of 20 mM phosphate buffer containing 0.5 M NaCl (pH 5.5) to remove non- 
specifically adsorbed proteins. Glycoproteins which specifically had bound to urease in the 
column were eluted from the column with 20 mM phosphate buffer containing 0.5 M NaCl (pH 
7.4). After dialysis with 100-fold distilled water followed by liophilization, the glycoprotein of 
the present invention, i.e., H. pylori urease- specifically binding glycoprotein was obtained 
approximately one gram at a time. 
[0050] 

Experiment 1 In vitro Experiment 

Inhibitory effects on adherence of urease produced by H. pylori to gastric mucosa were 
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examined in an in vitro experiment system using high-molecular-weight whey protein 
concentrate prepared by the above-described procedure (3), high-molecular-weight albumen 
protein concentrate prepared by procedure (4), and the glycoprotein of the present invention 
prepared by procedure (5) of Example 1. 

[0051] 
(Materials and Methods) 

The present inventors had already found that an adhesin of H. pylori is urease produced 
by H. pylori . Since this urease binds well to mucin of gastric mucosa, porcine gastric mucin 
prepared as follows was used for urease adherence test. 

[0052] 

Preparation of Porcine Gastric Mucin 

Healthy pigs about two months old were slaughtered, and their stomachs were recovered 
and washed on the insides thereof with 0.1 M phosphate buffer (pH 7.4) containing 0.1 5M 
NaCl, 5mM N-ethyl maleimide (NEM), ImM phenylmethylsulfonyl fluoride (PMSF) and ImM 
EDTA. The stomachs were incised, and the gastric mucosa was scraped and suspended in the 
above-mentioned buffer. This suspension of mucosa was homogenized by a Polytron 
homogenizer while being iced and was centrifuged at 15,000 x g to recover a supernatant. The 
supernatant was centrifuged again at 25,000 x g to recover a supernatant, which was dialyzed 
against distilled water and lyophilized to obtain crude gastric mucin. Then, this lyophilized 
crude gastric mucin was dissolved in 0.1 M phosphate buffer (pH 6.8) containing 0.15 M NaCl, 
6M guanidine hydrochloride and protease inhibitor (5mM NEM, ImM PMSF, ImM EDTA), 
and overlaid on a cesium chloride density gradient (1.5 g/ml) and centrifuged at 34,000 x g for 
48 hours. A sialic acid-containing fraction was detected by nitrocellulose membrane blotting 
and dyeing with periodic acid Schiff s reagent. Dyed fractions were pooled and overlaid on a 
cesium chloride density gradient and centrifuged. Dyeing-positive fractions were pooled and 
lyophilized. Then, the lyophilized product was subjected to gel filtration through a Sepharose 
CL-4B column preequilibrated with 0.1M phosphate buffer (0.1M NaCl, pH 6.8) to carry out 
fractionation. Fractions which were PAS dyeing-positive and had proteins at a high 
concentration were pooled and dialyzed against PBS (pH 6.8) to obtain purified porcine gastric 
mucin, which was stored at -80°C until use. The obtained gastric mucin was confirmed to be 
glycoprotein of 66kD by SDS-PAGE. 
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[0053] 

Urease Adherence Test to Porcine Gastric Mucin 

A microplate for a urease adherence test was prepared as follows. 
To each well of a 96-well microplate, a 50 |il portion of purified porcine gastric mucin 
(1.27 mg/ml) was added to each well and was subjected to immobilization by standing overnight 
at 4°C. When the microplate is used for urease adherence test, blocking is conducted by adding 
3% BSA to each well to react at 37°C for 60 minutes, and then the plate was washed three times 
with 20 mM phosphate buffer containing 0. 15 M NaCl and 0.05% Tween 20. 
[0054] 

A urease adherence test was carried out using the microplate prepared above in order to 
observe adherence of urease to porcine gastric mucin immobilized on the microplate, as follows. 

Native urease prepared from H. pylori strain TU130 and recombinant urease prepared by 
procedure (1) of Example 1 were biotinylated and the biotinylated urease was diluted so as to 
give a final concentration of 7.0 |ig/ml with adhesion media consisting of 20 mM phosphate 
buffer containing 0.1 5 M NaCl and 0.05 % Tween 20 having different pH ranges (pH 
preadjusted to be 2.0, 3.0, 4.0, 4.5, 5.0, 5.5, 6.0 or 6.5). Each urease sample thus prepared was 
added to 2 wells of mucin- immobilized microplate mentioned above to conduct sensitization at 
37°C for 60 minutes. Then, in order to determine the amount of urease adhered to the well, 
streptoavidin HRP was added to each well to react at 37°C for 60 minutes. Then, ortho- 
phenylenediamine 2HC1 as a substrate and H 2 0 2 were added to react. 3N H 2 S0 4 was used for 
termination of the reaction. Known amounts of biotinylated urease diluted serially 2-fold were 
placed in a running plate and a calibration curve thereof was used to determine the amount of 
urease in a sample. 

[0055] 

Inhibition Test of Urease Adherence 

Inhibition tests of urease adherence were conducted using the glycoprotein of the present 
invention (Procedure (5) of Example 1), high-molecular-weight whey protein concentrate 
(Procedure (3) of Example 1), and high-molecular- weight albumen protein concentrate 
(Procedure (4) of Example 1). First, samples having various concentrations were each mixed 
with biotinylated porcine gastric mucin, and each mixture was transferred to a well of a 96-well 
plate immobilized with urease and sensitized at 37°C for 60 minutes. Then, each well in the 
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microplate was washed five times with adhesion medium (pH 4.0) and was fixed by heating at 
65°C for 10 minutes. The fixed wells were washed once with adhesion medium (pH 7.0), and 
streptoavidin HRP was added to each well to detect biotinylated porcine gastric mucin adhered 
to urease by ELISA as described above. 

[0056] 
(Results) 

Urease Adherence Pattern to Purified Pocine Gastric Mucin 

As shown in Fig. 1, native urease and recombinant urease adhere specifically to porcine 
gastric mucin, and this adherence pattern depends on pH. Since urease adherence reaction at 
about pH 3.0 is considered to reflect the colonization characteristics of H. pylori in gastric 
mucosa, a substance which is able to inhibit the adherence of urease in this pH range may inhibit 
the colonization of H. pylori in the stomach. Since recombinant urease exhibits the same 
adherence properties as native urease, the glycoprotein of the present invention when purified 
using a column on which recombinant urease is immobilized is thought to inhibit the 
colonization of H. pylori in the stomach by masking urease of H. pylori. 

[0057] . . - • 

Inhibition of Urease Adherence by Glycoprot ein of the Present Invention 

As shown in Fig. 2, urease adherence to porcine gastric mucin was inhibited dose- 
dependently with high-molecular-weight whey protein concentrate, high-molecular- weight 
albumen protein concentrate and the glycoprotein of the present invention purified from each of 
the protein concentrates. The glycoprotein of the present invention exhibited about 100 % 
inhibitory activity even at a low concentration, which is a remarkably high efficacy. Urease is 
localized on the surface of H. pylori cells, and therefore the urease-binding glycoprotein of the 
present invention can inhibit infection with H. pylori , i.e., it can eliminate H. pylori from the 
stomach by binding to urease of the H. pylori cells and masking the urease, an adhesin, in the 
stomach. 

Ex periment 2 In vivo experiment 

This experiment was performed in an animal model to further confirm the results of 
Experiment 1. 

[0058] 
(Method) 
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The experimental animals were hairless mice (NS:Hr/ICR, Research Institute for Human 
and Animal Propagation, Accession No. IRA-NHI-9701) (ATCC #72024) (Clin. Diagn. Lab. 
Immunol. 5: 578-582, 1998) having a high sensitivity to H. pylori infection. Each mouse was 
challenged with lxlO 9 CFU of strain NSP 335 by oral administration. After breeding for a 
week, the mice were administered the glycoproteins of the present invention added to feeds at 
various concentrations for 4 weeks. Another group was administered the glycoprotein of the 
present invention along with an H 2 blocker (famotidine) or a proton pump inhibitor (omeprazol). 
There were 10 mice in each group. After the completion of administration of the samples, the 
mice in each group were slaughtered. The stomachs of the mice were recovered, and after 
removal of the contents, the whole mucous membrane was homogenized by a homogenizer to 
form an emulsion, which was used for detection of H. pylori . The detection of H. pylori was 
carried out by placing the emulsion on a medium for detecting H. pylori (Poremedia H. pylori 
isolation medium, Eiken Kagaku), incubating at 37°C for 5 days by the gas pack method, and 
counting colonies. 

[0059] 
(Results) 

Effects of Glycoprotein of the Present Invention on elimination o f H. pylori in H. pylori- 
colonized mice 

As shown in Fig. 3, the glycoprotein of the present invention could eliminate H. pylori 
from the stomach in a concentration-dependent manner. The elimination rate was 100 % at the 
maximum dose (20 n g/ml) and 70-75 % at the minimum dose (1 n g/ml), which is remarkably 
high elimination rate corresponding to in vitro experiment results. 100% of mice (10/1 0) in the 
control group were infected with H. pylori . From these results, it is thought that the glycoprotein 
of the present invention can inhibit infection with H. pylori by binding predominantly to urease 
produced by H. pylori and masking the urease, an adhesin. Also, the combination of the 
glycoprotein and an inhibitor of gastric acid secretion showed enhanced efficacy. 

[0060] 

Below, examples of various preparations are given. The glycoprotein used in the 
examples is the glycoprotein prepared by procedure (5) of Example 1 . 
Preparation 1 (Food) 
(Chewing gum) 
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gumbase 25.0 
calcium carbonate 2.0 
sorbitol 54.0 
mannitol 16.0 
flavor 1 .0 

glycoprotein 1 .0 

water q.s. to 100.0 (% by weight^ 
(ice cream) 

cream (40% fat content) 33 .97 

milk (3.7% fat content) 33.16 

defatted evaporated milk 1 6.08 

sugar 1 1 .75 

corn syrup 4.67 

stabilizer 0.3 

glycoprotein 0.02 

total 100.0_(% by weight) 

[0061] 

Preparation 2 (Foods for special dietary uses) 
(powdered soup) 



powdered bean for cooking 


67.5 


wheat flour 


3.9 


wheat embryo 


2.5 


dry yeast powder 


2.5 


onion powder 


4.8 


meat extract powder 


15.5 


salt 


0.2 


spices (white pepper, etc.) 


1.8 


seasonings (amino acid, etc.) 


0.2 


glvcoprotein 


01 


total 


100.0 (% by weight) 



(dried soup) 1 0.0 g/200 ml 
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chicken egg 4.0 
meat extract 1.3 
onion extract 1 .73 

carrot paste 2.16 
kombu extract 0.1 
emulsifier 0.1 
salt 0.2 
spice (red pepper) 0.2 
seasonings (amino acid, etc.) 0.2 
glycoprotein 0.01 
total 10.0 g 

[0062] 

Preparation 3 (Health Food) 
Formula 1 : in 100 g of fine particles 
glycoprotein 1 g 

lactose (200M) 59 g _ _ _ _ . _ . . 

corn starch 35 g 

PVP (K-30) 5 g 

These components were formulated into fine particles by a conventional wet granulation 
method. 

Formula 2: in 100 g of granules 

glycoprotein 2 g 

lactose (200M) 60 g 

corn starch 33 g 

PVP (K-300) 5 g 

These components were formulated into granules by a conventional extrusion granulation 
method. 

[0063] 

Preparation 4 (Dietary supplement foods) 
liquid food (200 ml/pack) 

glycoprotein 0.01 



maltodextrin 39.0 

casein Na 13.0 

vegetable oil 12.0 

vitamins 1-0 

minerals 1.5 

emulsifier 0.2 

milk protein 10.3 

sodium phosphate 1 . 8 

potassium phosphate 1 . 2 

flavor 0.5 

stabilizer (carrageenan) 1 . 5 
water q.s. to 100.0 (% bv weight) 
Tonic (soup type) 

glycoprotein 0.02 

carrot (carrot paste) 1 0.0 

heavy cream 12.0 



water q.s. to 100.0 (% bv weight) 



Formula 1 : in 1.5 kg of fine particles 



onion (onion extract) 1 .5 

milk protein powder 0.5 

milk oligosaccharide 1 .5 

consomme powder 0.5 

wheat embryo 0.5 

eggshell calcium 0.2 

whey calcium 0.1 

salt 0.2 

emulsifier 0.2 
water q.s. to 100.0 (%l 
[0064] 

Preparation 5 (Medicen) 

Formula 1 : in 1.5 kg of fine particl 

glycoprotein 1 5 g 
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lactose 1,100 g 

corn starch 340 g 

PVP (K-30) 45 g 

These components were granualated by a wet granulation method, followed by drying 
and forming into fine particles in a conventional way. 
Formula 2: tablets 

1. glycoprotein 15 g 

2. lactose 400 g 

3. corn starch 150 g 

4. crystalline cellulose 210g 

5. PVP (K-300) 25 g 

6. magnesium stearate lOg 

The above components 1-5 were formulated into granules by a wet granulation method, 
magnesium stearate was then added to form powders for preparing tablets, and then these 
powders were compressed into tablets (200 mg/tablet). 

[0065] _ . - 

Formula 3: in 1 .5 kg of granules 



glycoprotein 20 g 

lactose (200M) 950 g 

corn starch 480 g 

PVP (K-30) 50 g 



These components were mixed intimaftely and granulated by an extrusion granulation 
method, followed by drying and forming into granules in a conventional way. 
[0066] 

Formula 4: in 1 .5 kg of fine particles 
glycoprotein 1 5 g 

famotidine 20g 
lactose 1 5 100 g 

corn starch 320 g 

PVP (K-30) 45 g 

These components were granuled by a wet granulation method, followed by drying and 



-23- 



forming into fine particles in a conventional way. 



[0067] 
Formula 5: tablets 

1 .glycoprotein 20 g 

2. famotidine 20g 

3. lactose 400 g 

4.corn starch 135 g 

5 .crystalline cellulose 200g 

6. PVP (K-300) 25 g 

7. magnesium stearate lOg 



The above components 1-6 were formulated into granules by a wet granulation method, 
magnesium stearate was then added to form powders for preparing tablets, and then these 
powders were compressed into tablets (200 mg/tablet). 

[0068] 

Formula 6: in 1.5 kg of granules 
glycoprotein 20 g 

famotidine 30g 
lactose (200M) 950 g 

corn starch 450 g 

PVP (K-30) 50 g 

These components were granulated by an extrusion granulation method, followed by 
drying and forming into granules in a conventional way. 
[0069] 

[Effect of the Invention] 

As is apparent from the above, in accordance with the present invention, a safe and 
effective inhibitor of H. pylori colonization and a food and medicament containing the inhibitor 
are provided. Since the glycoprotein which specifically binds to urease as an adhesin is isolated 
and purified from a glycoprotein-containing substance and used in the present invention, the 
adherence of H. pylori to gastric mucosa can be blocked effectively even when a small amount 
of the glycoprotein is used. Therefore, diseases caused by H. pylori such as peptic ulcers can be 
suppressed effectively without the occurrence of side effects. Unlike antibiotics which have 
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been used for treatment of peptic ulcers, the glycoprotein of the present invention can eliminate 
FL pylori specifically from the stomach without producing drug-resistant bacteria. As a starting 
material of the glycoprotein of the present invention, milk and chicken eggs, which can be 
obtained inexpensively and in large amounts, may be used to prepare in a simple manner a 
glycoprotein which exhibits superior effects. 
[Brief Description of the Drawings] 
[Figure 1] 

Fig. 1 is a graph showing adherence patterns of urease to purified porcine gastric mucin. 
[Figure 2] 

Fig. 2 is a graph showing the inhibition rate of urease adherence. 
[Figure 3] 

Fig. 3 is a graph showing the elimination rate of H. pylori in H. pylori -colonized mice. 
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[Document Name] FIGURE 
[Figure 1] 
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[Figure 2] 
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CONCENTRATION OF SAMPLE </ig/ml) 



GLYCOPROTEIN FROM MILK WHEY 

GLYCOPROTEIN FROM ALBUMEN 

HIGH-MOLECULAR-WEIGHT WHEY PROTEIN CONCENTRATE 

HIGH-MOLECULAR-WEIGHT ALBUMEN PROTEIN CONCENTRATE 
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( u g /ra. 1 ) 



B fit YCOPROTE 1 N FROM MILK WHEY 

S GLYCOPROTEIN FROM ALBUMEN 

« FAMOT I D I NE+GLYCOPROTE N FROM M ILK WHEY 

HI famot^d?ne+glycoprot^ 

1 ffiAZOL^LY^OTElN FROM ALBUMEN 
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[Document Name] ABSTRACT 
[Summary] 

[Problem] To obtain a safe and effective inhibitor of H.pylori colonization, and a food 
and medicin for preventing or treating peptic ulcers etc., comprising the inhibitor. 

[Means for Solving the Problem] A glycoprotein which specifically binds to urease of 
H.pylori is isolated and purified from a glycoprotein-containing substance, especially that 
obtained from whey of bovine milk or the albumen of chicken eggs, by the affinity 
chromatography using a column on which H.pylori urease is immobilized. This glycoprotein 
can inhibit effectively the colonization of H.pylori, and can be used in a food or as a medicin for 
preventing or treating peptic ulcers. 
[Figure Selected] None 



